ULTRASONIC DIAGNOSTIC DEVICE 



Patent number: 
Publication date: 
Inventor: 
Applicant: 

Classification: 

- international: 

- european: 
Application number: 
Priority number(s): 



JP8066397 
1996-03-12 

YAMAZAKI NOBUO (JP); SAKAGUCHI FUMIYASU (JP) 
TOKYO SHIBAURA ELECTRIC CO (JP) 

G01S7/52; G01S15/89; G01S7/52; G01S15/00; (IPC1- 
7): A61B8/06; A61B8/08; G01N29/00 

G01S7/52S8B4 

JP19950021795 19950209 

JP19950021795 19950209; JP19940143528 19940624 



Also published as: 

t§ US5513640(A 



Report a data error he 



Abstract of JP8066397 

PURPOSE: To improve the ability to display in a 
low velocity region and to facilitate 
distinguishment of normality/abnormality at a 
concerned site, by measuring movement velocity 
of a tissue in a test body by means of an 
ultrasonic pulse Doppler method and by relatively 
increasing inclination of a scale to be two- 
dimensionally color-displayed in a low velocity 
region. CONSTITUTION: An ultrasonic pulse 
signal is scanned along a tomographic face of a 
test body and an echo signal having an electric 
amount in proportion to an ultrasonic reflection 
signal is obtained in an ultrasonic probe 1 1 and 
an ultrasonic transmitting/receiving part 15. And a 
Doppler signal is extracted from the echo signal 
according to movement of the tissue in a phase 
wave detecting part 20. Furthermore, velocity 
data of tissue movement in the tomographic face 
are calculated at every sample point on the 
tomographic face based on the Doppler signal in 
a filter part 21 and a frequency analyzing part 22. 
And a scale is set so as to make correspond to 
the velocity data and gradation data of color 
display with each other in a coding arithmetic part 
23, and the velocity data are converted into the 
gradation data based on this scale. On the other 
hand, the gradation data are colored-displayed in 
a display instrument 19. 
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:t*«tl, 't«0*JIBfi:Tt5e*WS.-3*«IKJCff«i 

20 [0 0 3 4] »HK-/5'f>— ✓>^UUV»TB 
'C.'0*4»fi;»*0|EBI r- f r/8Sf d^f r/ 
8J *»*9-^-O^BlliK«HU*Si-4*i**W* 
03 2F&W (1^5^^) <0fe^v»T'*^$^t-5> 
fc*>, C^T-(ilF&P^t) rf r/1 2 8 J JpJ**» 

{cSJOi^it^Cirtc^^o Citti, «r^L7t7;wxy 
T- f r/2^ f f r/2j C3 2 PgSliSrW <9 
^T4^*ffio*^t:ik^T, Si&aS^H r-f r/ 
8^f dSf r/8j <7)^W«^tE* J 4l§lC|6)±L^C 
50 tu44 0 ztuzi*), j*jw<^XilSLJi]«atcLT 
^{iJL^L^oSi&aoaftaS^ m*J:»)i#^(: 

fit) ic^l> UHgiJfb L T Wffii- 4;t#f^o 
[0 0 3 5] *ffi*AOtt*ffF«-Cli, ±EflK6K*<0 
ftAaS^H(i4cm/s S^l Ocm/s (OBflRL, 

40 f-^^-ffb$:lt4J:dULfc. L^L^75 J t>, 

fiftLfc**a*J:<)t4f!fifc{i8f&K<, 3 0cm/ 
s SO'4 Ocm/s CBftot I<0^ttOttt'C>I 

[0 0 3 6] ioT> fi6*i:Hi;^^*l3SLJi?SftO 
50 [0 0 3 7] 4t\ ±E**HKiJlt4IMBf£1tl±B* 
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- KffltTD I ffi02«H07 U-A^^ ') 1 7, 25 

a 73 «j fo -> * * - y'n±^?nmn± t ff 

[0 0 3 8] ±EtflI§SffiU(i, ^KOftit K 

[0 0 3 9J ±f£*Mlir*(i'L^TD iBfSar 

ii^-fr^nf^B*- mmit-cb •> , * few**** 

*M>IR? *> 4 fttt C o v » t L X % tz i)K Z to It 
&ir L t -f- <7) J: o iflUS U ISte $ ix * t o T* li 4 v > 0 00 

SB2 h*7JlilHkS:J(llir*fflU^t>-a-4) . i 

[0 0 4 0] $f>C, ffl^B^E- KBrE&fiRtflfiL^ 
*7-7n-77f> y-Cl, t>it4 i *> <I>1E04 f 

[0 0 4 1] S ±E*0fc0IUiJtt4Hifcft* 
*f»2 2 tW-tft«»»2 3 t«BC, fett&Kiftlttf 

#) tfl^tftfHspe-i 1 4 05 9#u^+»<*se 

[0 0 4 2] *»WUil4»P**tttHfPt* 
ftaK**(COV»-C«, HfJtLJt*»0lO r-f r/8 
d^f r/8 J KR5E$*l*£t£<, fr-ffftSg 

7«fo-*jM<7) 3 iis^xy-^T*7F-rin< r-f r 

/12g£d^f r/12j ^fSB^. WH'f-.SfRft 

oaaE«*^y-^-e^i-*p<, r-f r/i6^fd 

r/i 6J <r)%M\-®1£tZ>tLX itz, 

%i\h<om$L'mm r- f r/8=S f dSS f r/8j , 
r-f r/1 2£f d£ f r/1 2J > T-fr/16 
dif r/16j £*"?V-*j}>£><07iA7;M* 

2 3 «t d u-rnif x 

[0 0 4 3] $t>U, *HWU«4fi^gE«caiP^K 
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0l|x.l±' r-f r/12SfdSf r/12j Uov>TCi 
43EOJ: •jTc^^^S^^^-^tSJ'JiT, -eon 
fliro+asfllttcion-ai £ ») *'443EoaS3Efl| 

K-Cff«r-5 J: o Utitlf J:v». iiiU i "9 ftiSftBttfc 
^<nmm> t <7>&KMf£t: t> £"f% Elf. L tz--kitii 9 

[0 0 4 4] ?f>tc*HW(-^4ftjSK««K«^S 
70 C*oT(±EI9<7)*^lC^i-ii«^mX7--;U ; Sr^oC 

* 2 3 u W x (fEttf - - 7*;K7)ffK-ieif. $ -£T v > 4 1 a> 
X'bZo LXfctbtz. milf-{ r/8<f 
d <+f r / 8 <o|Eitlia«lii©^ ^)Si:#fei^ 

mfe&f d (i-*t>*>a«ospi4;a»jiK) * j fd^+ 

v»4fJ*ifc*3?feCL 1, CL20iSi^3-K*-i 
(Z#Jt)^T*tOT-*)*o :«SffeCLl, CL 

50 ^LM^hix^c 

[0 0 4 5] *»WO*9-*^U*4ilK* 

# (ifc.iiW) to&m>kmt$*tZ> tnizix i> £w 

[oo4 6] shizttz, mtznmmx.vztomBmt 

[0 0 4 7] (*2fgifcW *U*»WO«2*ift«* 
010-01 5UHf^v»TttW-t4. Uir&LfcfclUJfe 

Bwtz^itzitzbnxb&o z<o§mt:&m+z>tz 
a, :ro|2 ^MUrom^^Bf^fl i40i ou^i- £ 

[0 0 4 8] JMW9UI1, COa#*^Bf*fl|(±, folk 

oot, d(o@tfyn-7'i o o «re»Li.oa#a[ 

7-0-7-10 0O*«fl|-9-*»at4«E*ftl 0 1 t 
50 Zffiz.2>o 
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[0 0 4 9] -OI*), ®#«7*D-7'1 0 0ii^l*tti 
m^itl 0 Hi, CCOj@^v£7'o-71 0 OC&JgcMl 
Hill, A/Dtfef? 112, 7^*^113, li 

a«/B*f» 114, dsciis, ijy -«tas 1 1 

6, D/A3E*»H7, 5^7-^6-? 1 1 StfM 

[0 0 5 0] i£, Stt&ftffittfffil 1 4i:ii. flbfii- 

J&ir2>tzito<7)77>9Mffl&l 2 l#»«SiiTv>4, 
C^y^^^SIJilfll 2 1 (CIlATjfsl 2 2 £frL-C& 

[0 0 5 1] ±ES#i£i££fi«51 1 0(1, 4x.<bft4 

ttti:, jS ; &iS7-D--ri 0 0*%«)i3-fftl 
ffitD^1-4^Sfflil?Sl 10a, :<Olf«|IKl 1 0 
a (C 9 * 9 7 K W x i'cD-j/^&lf 4 R P G 

(V- F/^Xv'i^U - 9) 110b, RtfB^-K 
ffllB«ffl-)|-*^*t4ft«H»«Mft»l 1 0 c fc***, 
»l*ttWi:n*^«(Bi-4. 

[0 0 5 2] j££<f SB 110a Offi*IU±tt*tt«» 
111, A/D'£&f£ 112, 7***113 »c«3fc# 
^?ftT£fK Cft^OA-y H±*l**«UUIt4 
tt*M»2 0, 7^*?S2 1 (A/D^mSf*^ 
tr) fcR»H«l6t4. 

[0 0 5 3] A&ftJIMffffi 1 1 4 i±, iEffiHffiftW: 

JftftlWfB 114a 4*1-4 fc fc *> IC *0»Wftt*U 

ft) t«»1-*aftft»»l 14 b, flUMI (x^? h 
9AO£Lftft) Sr*»1-4fl«ft*»l 1 4 c auras 
(/<7-) tft#+4/«7-*J|C»l 1 4 d4filx.4o 
[0 0 5 4] 3ftK*£ 114b ii*£jfcfl-?iiB 1 1 
iZTfi-fi. 0 (C, CPU1 14 0 * 'J 1 Ulftf 

*ftx.T^4 0 ^t'l 1 1 4 1 OjlfJfeRflHHttlcttH 1 

**Si l 4 b<r>mt&r~, fazi&mtf&Wjtfir-my 
£ft£ 0 fcfc, ^JlftjffSSIl 1 4 bliHl 2fcm* 

[0 0 5 5] 7y>9mm$£l 2 KiATJSf 1 2 2*fc 
ftl&*ft4fll-?-*»tt1-4i:i:t^ •f-OJSHMtUJti5 

L & tHM ^ S f t h &L>'X 7- - *ft«fc»K Ottftflr* 
Sk *&ftft*Sl 1 bCftftti, 
[0056] DSC1 1 5 l±, &tMM&tU&S 110c 
* t> &t> £ ft B * - KHMfifcOHfltf - * t £ 

situs 1 i4b, #nfcftji-»i i4c, atf'^-ft 

##114 d^«btil7J$ft7tTD I ftOIifcf - * t * 



(9) *S*M¥8 -6 6 3 9 7 

;<> 

A7JL, B*~ KHUTD I ft*** U:7U 
-Aftf-i'iitno C07U-A||f-i'li*7 
-feSSl 1 6Ujif)ft4 0 *9-&31Sl 1 6(iTD 

i \%.<r>wm \z ammmm => - k u*ns l feftit * ff 

v», -E-o * v -ft L £7 v - 1* i&r- 9 i D / Ag&S 

1 1 7 fcfrLT*?-*-* 1 1 8tCjS4 IZboX 
i^4o 

[0 0 5 7] CCT*B1 1 2 i:*-tfv»Taft**»l 1 4 
bO*!L3£f&911-4o 
/0 [0 0 5 8] iS«?IW#l 1 4 bOCPU 1 1 4 0(1, 
tfXT772 0 0t7? > 9 WW* 1 2 l*»f>tt»S 
ft 4 L^vMlffl-^-S $ tuiWLfr&tto 'k^X'*T /-f2 
OlCfffLTLl vMIft-^- S 0 t h -CJi^ $ ft* L # V» 
fit0.h£te#.1-4o 3ftftftf»l 1 4 bll, ^JE1-4«t 

it:, mwi&mmi 1 4 a o»*fe*-e*4¥^K-/ 

9JM&$C OWxtfiefflHftftR e, Im 

dt*») , Po (/<7-) <0I*I<7)Re, Im4X7jL 

t, <B«oa»aftvu4ti&i-4«* 3 Fiif±«)#ttn± 

Ojft*ft*)1-aift«***40-p (01 3#?B) , ±f£ 
20 L§v»fl[dth(iEll 4tC^1-*D<a»^ftV (1"^fc*> 
K7*7iS^) OL§v^VthCfflai-4o 
[0 0 5 9] CPU 1 1 4 Oil'Xv^T-Xxy V2 0 2 (I 
#=}fL, TD I OS^tiaillfflOX*— *ftft4^»K 
(>1) ttBjei-iftftfll^SK ^v>9Wm^\2 
lfrbM&&tr 0 f LTXf -y72 0 3tiSffif Sk 
(CitI&1-4xy-*^{*ifeK«rE«1-4o :wftftK 
= 1 <7)i ^ (±lfll5!tjiK»*fB#T"*4o 
[0 0 6 0] ^v»T-, Xf y 7*2 0 4 T\ CPU 1 1 4 
0 liJBidHByMfft 1 1 4 a-C/Sffi : $ft7t:0!lx.(fi5+gr4I 
50 ffiftRe, ImU*U »7*2 0 5f*aua 
^<0«»|jSftV(Cfflai-4<I^^4?I#1-4o 

(Disnen, xy-^itK= i , i-*<5^Aais 

RJIWf Uffi^1-4ife* •) > [3 1 4 O 1 .^flUI d T-^1- 

e« (aftftmxy-*) ±4s&<o nniittNcro 

*ftV, «tt(C* (7'n-7 r tci5#<,1K)^Ifi]) R^ff 
(7n-7*7)'f > g|ft4Jl$ii7J|fiJ) <0|®Sf-?tU« 
#ft»P*fK*»1-aftft^ = - KCDv (0Jx.(f8t*y 

hco^afiT-*-^) t#*toTv>4„ raia±uii, n 
40 ^xy-*t?itt4* ? , mrieitiiiditiiftMWNFicffiS 

■fiaftftft^^- *T-*4o COJ*ftft*^^-*d 
(±S»coiP<, «fijii»)jift±£ r/2<7teHrtt*^T 
0»KVU««MKftffc-r4aftft^3- KCDv d t- 

W:«j»)Sri9ft4e 

[0 0 6 1 ] ?f>Wfy72 0 6m CPU114 
0(CJ: •)> Xt';72 0 5 -e*!tLfciHfc ^ i ! ^r y 7* 

2 0 1 -C^L^L^v^^thUWLT, e>6th (1" 
'i^*., V>Vth) *»5*'*«fl»fSft4. COflBf-PY 
ES (0>eth) tt£Z>®£s Xr y 7*2 0 7 \zWilL 

50 XZ<Dd>eth (V>Vth) t&ofca»iSftSr*1-4 
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mm uitt z> fy > t tmvn'a s n & . c <o 7- v > * 

= OOfc £<7)jtj£^"K3- KCDv = TO, 0, -, 
0J 3- K) UK^-f^StSf**, 

[0 0 6 2] :or7>^j|^ofctl, XI4Xr 
7-7' 2 0 6cOflffiffNO (d^dth) tft£t#l4, X 

r 772 o 8tc0 : a* f iirt'b^-s>„ z<n*T-/-r2 o 8 

-C(iXr y-7'2 0 3 -?lSifcZ*ltz?.*-n>%&9k&K 
(>1) (C X r 7 7*2 0 5 L tzMML e tfWib 

ixio 10 
[0 0 6 3] z<n%%.<7)mn Tk • dl cioTMl 
ta:t>^aftoa»aKv**TD i«ofia««o 

(>l ;«A(f T4J ) i:**»f5e*U+*iSieSE*^ 
y- - >Mi 0 1 4 ± T Jt*l!l*f B# t-ffi^i-4|[*d*»f>a 
Cfia a(:/7H>^l?atv^lSftt9 (= 
0) K«»K**UTfc-f-0«Hi*-C*4*»f>TDIJH 

IC, V = ±Va (0jx.l4*± f r/8) OBSJ-C^fe 

*«T Sit* VaSs I V I SVth<OtEHT-l± 

ft*«JSt-*tCL>t-?)JiJS*7j:3- K±CDv(.ax)T-^L 
£ffUft*)> V = ±VthT«jft*a5«», -fft*7*>S 

[0 0 6 4] itz9i<7)Mt LTGM = K2 (>Ki : 

tajxif T8J ) , K = Ka oki n 6J ) 

imMteizmtfct s oases** *-jh4hi 4± 

= ±Vb («x.tf±£ r/1 2) WB-CE«lWUJt« 

U VbS I V I SsVthOPflT-S&fQLT*, Hog:*)* 30 

SOjSSStk^- K±CDv (max) USxSSftSo 

<0»£\ V = ±Vc (01x14* 
±f r/16) <0|BI-Cra«tClI«|fltFtwlf«L, VcS I 
V I SVthOW?IMnLTft^*oa***3- K± 
CDv (iiax) KttftgSft*. ffixy-^b, c*lC|V 

I svth<7)®H-e(±7'7>7feat-J: »)S:*>T75 J *o c 

* tWWAtt U ft 4 o COfcA**— * 
K Otti: Jt« L T*Oft&J£i&<7>pgrP14o* 4 

[0 0 6 5] i<7)±T (CTD I*7F<0^*<OX't--^^ 
»ffftKO**iWr4k, CPU1 1 4 01401 2<7)X 
X7-r2 0 9tC^oT, KftSftfcOWMI* (tftfr*> 
(7)3**7^3- KCDv ^O^&SrffOo CO 
114 1 tcf&*fiLT*£flIftfS0 £il 
J£Sc*3- KCDv (09x148 fc* 7 Ht) 

7'2 10T'(±, S«LfcaK*^3-KCDv £DSC 
1 1 

[0 0 6 6] £«bCXr 77*2 1 1 "CStfLi v»«ffl# 50 
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Se thROffiSffi-f-Sx <7>Xx77*2 1 2*C«fHI0O 

rt'fcfJBfU S2Mi-4»^«±^r 7 72 0 1X(4 2 0 3 
ottlCIS, L # w Mi e t h * K i ^ M L ft v>T 7 

5>*a«*«»t<&»£, Xf 77'2 13^tXf7 
7*2 0 4 CSJo 7'7>7$ljailitt±<7)ioi:LTft$ 

[0 0 6 7] JS^Vn-n 0 0 £ ^ttAKfl-ttt 
e- A * jgffi L T if h ix tz x ^ — li-^lifft/-/ a - 7' 1 
0 0UJ:i)5:«$ii4. coxn-fff liT'n-ri 0 
0-e**f,*o£ff«-S-U3afcSJt> iiSfllHS&l 1 at? 

*fi«asft, $f>tcfi:ffltt«8i i l-egiSKttfesn 

4o «M6UJ:«)«Ma*itfcK-/9«T*'i-7^*^ 1 1 3 
(: J: 0ii«ilft(:fflai-4JB«lkiK»**tf)S»* , lHW 
Sft, * 5 7 *«5}-*#A,£S foSft Kt*5«-»**H 

ti, aKatttsi i4b, fl*»*«n i4c, /<7- 

*l4o /<«7H**SH 1 4 dTli TK • I 
ogioPoJ Otoa^ff^itSo 
[0 0 6 8] 4\ 01 4Cft«<, aK»»si 1 4 
bC, A7JH1 2 2fc<ty f 7*'7>7$l|^l81 2 lift L 

mmmeiznirzLz^mext, (i-ftt>*»a®«» 

VU*t1-4aiSOU§v»ttVth) riflMS-$*vC-iJiK T 
D m^(C^4X7--^^^&K = K2 (ifi^b) * J 
HerttStiX^Zb-i-io 014 ±T*0 3— K 

[0 0 6 9] Zff)tzH>, TT>lO%m%7jinfcit>l-8LM 
2titzmk-S:Wi<r>¥*3&&. (K • enm &\ v l<± 

KCDv ^#**«*>ft*o 3lJSV7!i ? ±Vb^ I V I <± 
VthC0teHl-JlXi4i:§li±CDv (max) <7)*^5«SO 
a-K-ettftU ±Vth^ I V I tftiiS)tli7*7>7 
3- K* 5 t!)t)^Tf>iti.o 

[0070] do£9tc7*7>'7fea$n/;¥^^Jt7- 

-?*^tfJl«)ii*fS*f^*l±DSC 1 1 5U&<b*l 
S 0 CODSC 1 1 5 i:(i^llfe«Sl 1 Oci'^B 
*-K(tr*-^ i bSI'bit'Ci3i),C<7)B ; e-K{tJC 3 li!l 

^ii*9-aasi i 6-cfe#*t**L, *7-*-^ i 

mtLT, cncam«t!iO*7-ftfti:-03i!;«K1» 

*W-t^li#l±01 2<7>Xr7 7'2 0 7l:il7'7>'^ 
&a?^-Ti/»-5.<7)T% -?-<7)H^<0*7-ftl±^?^ft 

v^o -fftfr*., ±Vth^ I v I t^h%^W.<r>m^z 

14 * 7 -ffim* ? ±* § $ ft-^ B * - K«*q* 

$#irmx.*ctUftl.o 

[0 0 7 1] Z.<ntztb, »auS***7 M"4fc*Uj& 
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0th) zm$.%mi:.t9i<£tzztx\ •wsftfc'oaito 

OflllB U * 4 1 v > o mm i % i:"@jiT* g , mm 

[0 0 7 2] i fc*0> J: "9 «r*«««Ufti."Cflf*« 
(GUB^-Kffc) imtotlWe. *»ioT|Wf(C# 
« fcfflf **** i^tvi 4 o 

[0 0 7 3] iaas«*ap-t4i«KiE«^^ 

-*a, b, c (H14#JH) *Jflv»-Cv»40T % «5E 

[0074] $<bi:, *mfcwei±a»aitvoL$v» 

*Vth*a«IE»xy-^a (-c) fcliftfcLTteJg 
v <iiAx)C0a*x>£> W— oaft|BJft^y-^a (-c) 

*HE* - CilLftv»rtUTDI*5-*OAt , 7'5>^i: 

[0 0 7 5] *Hlfe0(-p(i$^(:«Uliaift««fffl(:lK«c 

«R/«*T*4J:dUftoTW»* (01 2+Xt 
7 7*2 0 2, 2 1 1#bb) 0 C KiUfflttWlE 
**>*l.&o fcfc, 0 1 4 ±OfiEB«m a , mc'i&JtL 

[0 0 7 6] (£3£ttffl) *$£9i«>*3li*«*igi 
6~0 2O , Z*cfv»TK9!1-<&o -c0^3*ifet?!lt-^4 

J±|B|-fflF^«:fflv»T-f-ORI»**>&Xli»*fbi-4. 
[0 0 7 7] El 1 6 U* 3 UttWOje^^BrfUl^-/ 

•?7>?mw&i 2 ia»<9iiiw&LfcfMwi-»sic <t)a 

*Wi£L 1 1 4 bUUM**"*!*-*"?, 7* 

7>*©af? 1 2 5U»Kft*3- K0 3- KL*v4t 
{i-tScDthJ^ftf&Sil* Xii:ftoTk>4. 
[0 0 7 8] 7*7>7ffelJiIfll 21liCPU1210S 
1211 **tr3>tfa-^«lft*#-f*o C 

pu 1 2 1 oaiai 7U3?i--jtoiaatffo 0 saeat 

gfil 1 4 bOCPUl 1 4 0 (i*?ittfl-?(iBI 1 8t: 
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CPU 1 2 5 0 Rtf* -=6 'J 12 5 1 CPU 1 2 

5 0(1H1 9i:35i— a^watfT i. 

[0 0 7 9] **BU-/9>^MWB1 2 1 OftflefcHl 
7t?»iWf4o CPU1 2 1 0(iXr-y/2 5 0, 2 5 

1 UTXSBl 2 2*6tt*&^»flMM*fc**-- 

Lfc»tt«-*Sic **3E«*H1 1 4 b CtHai"* (X 
t 7 7* 2 5 2) o COf&X-f y 7*2 5 3 T\ JfiLjjfE)!HJfB$ 

/0 K±CDv (max) t:*tl£-t*i£g±V 

max (02 9#P.B) o CW±Vmax O 

») ig LT <"> ?> t J: -7 {C LT t 1 v\, 
[0 0 8 0] *v^'CPUIiXf y/2 5 4X\t>&\ 

2 2frh nVMfem^r X t 7 V 2 5 5 

2 0#fis) o ^c:-eoaKL#^i[iiE««iu(±fiifttf 

UB5^L4v> 0 t^cotl, CioaaEL*v»fltVth(lit 
<r)tzfrhXhZ> 0 

[0081] ±i£^R L^v»nvth*ffl^r, ;^xf 

7 7*2 5 6-Cti f Vth I ^Viiax frEfrtfmWtZtlZo 
ZOmWiXYE S, •*-££>*>- Vuax SVth^+V«Ax 

KOL^v^CDth (H2 0#?8) tatJtL (Xt77* 
2 5 7) , ^'T-:oL #V^CDthtC*rt£;L^3- K 
L Scot hSr 7*7 >^^a^i 2 5i:ffl*1-* 
(7,f-77*2 5 8) o CitCitt, X-f 77*2 5 60fJ 
30 ifT'NO, I Vth I >Viiax t^4t§(4, X 

T77*2 5 9T\ 7*7 > ^^m^^Xh^e^Wf^i 
DSC 1 1 b*frLX*-? 1 1 8C|[fS*4 (Ell 

6 0fir-f-Sun#B?.) o 

[0 0 8 2] Xx77*2 5 9Sy f Htriexr-y7'2 5 80 

fl-f-OK^A ^K*. X f 7 7* 2 6 1 T-^S##X y - 
A^jE^ftKXJl/atKaK L § v»ffi Vt h<7)^S^8fc L 
r^4*»S3J***IBf-r4« :«flB'T-YES (*SM) W 
t &ti> ^!BX 7^7 7*2 5 1X112 5 5lzm*)±&Ltz 
40 famtmMto ?f>i:xf-^2 6 1-CNO («HL 

^v^) t^-st^'i, xr 7 7*2 6 2 -caaftT^s^ 

SrflBfL, Mit^7f7 72 60~2 6 2Ofe 
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§ iTEiiSx - * fcttEBWr'- * u*«t4a«ss* 

aimiBaajna^au «t •> *m$*ifci»Ea*f- * 

f - * ^BuEBrHtWf - ? KM** 1 1 4 Ul&il 
[»** 1 6 ] ittExy-^ttg^ftii, irE 



H «&*>gf tU #1" S fir EBHf- * oSEftotl & i fli 
EttftftoaftiEftliMJfl^^SRilS-J: •) <»*< > J.o 

irEFtPr'- ^oflsssiidi-ftt.-t^frEjiKT'- * i •) 

[»** 1 7 ] mimmr- 9 MEattosft^ 

[»#*l 8] i»EBf«T'-^li, «rEa«<oa»^ 

£tif**l 6E«Ofi#«»Bft6to 
[t»**19] iME^-fl'OBtfcfcliSI&L-CfrE 

[w**2o] «rB-*o«rt, *E««»a#«u 

[f*«2 1] mrEj**JWi¥Sli, «TEK^9«* 
»*f»o)PM»f«*U*^v»TiWE#^>-/*j«Oi»Ea 

«rEa*igft^aay f 7 r ^ > ^^a^sii 1 o 

0»»J-xy HcR«tT*4W**2 OE«WjB*«» 

4 ttEMfM f- > oftjgfi ic i*£. L frEJIKf'- ^ o 
[Bl**2 3l HE-*oHi, irEilftSft^au 
¥S1±. B«EFyfpT'-^w*iSi1i<t l )^fS:^P^pT'-^ 

ttE«iiEJWi¥«» irss^jR t lijaa l &«9»(ck 

»tT**K*«2 3 EISOS^^Bf^fio 
[BM2 5] KrE*^#R(±> «rEaKf-**«r 
EBf« (lof- 9 -& r'v* ^ * x * * > 3 > 

[91**2 6] irEx^-n>ts:5£#&i±, irE^^- 

•C****ai 6E«0«#ifc#»f»I. 
[11**2 7] HIE-*0«li, l»EJt***^llU 
<t»)^m$^^I^PT-*-^'e*4»**2 GEftOjB^ 

[11**28] *«froa«oa»uH-r-5*5-H 

#E«[«t#U**LTiB#«oaiSfllt1fott*«"/n- 



lBrEiH*ifc0i££««>/<;u LJBift&u £ ») ft* 4 
I^ttMiE 2 ] 

[MiEW«JHl«l 0 0 12 
[MIE^ft] £H 

[HiErtSJ 

[0 0 1 2] S "bU&JjtJRl 5-2 7E«W>fcW±, |£ 
Wxn-ftifjjlffgt, *rEx3-«**>&tl 

*e K-/9«-»u*^»TnwBiaito»»oaKf - ^ 

4 * 7 -^OHfPf- * 1 1 -e-^iSKffiteilHl*! 

fcKHr*- * RlWEaKJWJ^SU J: •? fttt S itfctt 
i@ x. 4 mfE-^ > v°;u * £ 7*7 > ? MMl-fti" 7*7 > * & 

mtzmummr- 9 zmmmmnr- 9 kmi-4 t 
1 4 (c a K iSK r-9Z*7-itL rmm? 4 

li, ME K"/9JBttftOjefl:U*ti-*«rEKW , f - 

«fbo«^s:i»Etttt*oaiiia#»#fi«oaRii6-J: 
mmr- ? i. *> * K-igftftftitfrfti 

9i!K4IMBX*-**RJg+4#ft*P**o SfcU* 
ttE* *r - A- *>K£ £ liSdt L TflrE L # v>* fci&Sgl" 
4L#v>ffi^5E#g«-«ix.4c:t^-e§4o $*>u, mr 



aftLTl»EL*v»tt*ittWUft*4^aT*4, s 
<bUIS*Jl2 8UEftO%9JMt, tHftflcoailkOZfkC 

Ettttftdt L TiB#«oai$fl| t (f o 7*n - 7* 
<!;> C<0@f-&7*n-7'^>'bai^?^4i3— ft-ttc* 

^>-c«rEa«wa»ojiJKf'-?**^-/«'.«45u* 

LJi?£»t: <fc <9 ft* 4 K"/9S«ft«BIOT»Eaaf- 
* CllMf- * (:*«yt4feX<iS££#J *)1T4 
t fcU, D}EjS«f-^wfiiSK«UiJ»t4feXli«K 
o£{t^ffl££^?§^8J£&t-£tt4feX(±>t?l£<D 

fc, coiSKSEft*a«5tll»ua6^T«rE*7-H« 

WjEtrnmBZ] 0019 

[0019] S^jfeT'n-T'l 1 (±, ffi#«o^|5:<DE 
■^•oiijiB#B*fJiit4c: t izx <o, **^>-ft$\i$L 
CPU4 3U«tl)M»$*t4o SW^SffiSC 1 5li, 

^ * t > *[fij cits l xmw&w <9-> mm zntz 

Xfa- 9-Ui5V»TSE«-^«rief-?SM-f-U|E^4o 
4 0 -e-T\ 7*0-7*1 1 1*90 F5>Xfa- 
[#«ffiIE4j 

[HE*t**§*l 0 0 7 4 
[MiE^ft] 

[0074] $<bc *nmmtmm&mv<7)L£^ 

ffiV, h titftJEftX*— /Ua (-c) tti»£LTtS: 
Jg-e*, *x^BlB±U»t*, #Oft^)H|)f±CD 
v (max) <7)&fr£ s <0j$lK3*Jft^^-^a (••• 

c) ra-o®iSK5i§ilttg) uJttrafi 



